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THE PURPOSE OF THE EXPERIMENTS described in this paper has 
been to illustrate how the larval selections of particular strains 
of Pieris rapae can change their preferences over a period of 
time according to the food plants on which they have been bred. 
It has already been shown that strains of this insect favor a plant 
on which the larvae have been bred, whether the exposure has 
been of short duration (less than one generation) or of long 
duration (over one generation). 

The present experiments differ from those previously made in 
that the strains used are either deliberately confused as to pref- 
erence (by hybridization or changing of food plants), or by 
selection for many generations on a different plant. 


ORIGINS OF STRAINS OF PIERIS RAPAE 

Four series of tests were made in the experiments; one series 
was bred on black mustard for several generations, one on kale, 
one on nasturtium and one was bred on Isomeris. 

The black mustard strain was derived from hybrids between 
kale-and-mustard-strains as described before (Hovanitz and 
Chang 1963). They were confused as to food plants, both by 
hybridization and by breeding for six generations thereafter on 
a variety diet of mustard, nasturtium and Isomeris before the 
commencement of the tests described below. 

The kale strain was derived from a strain grown on mustard 
for many generations. 

The nasturtium strain and the Isomeris strain were both de- 
rived from a strain grown on kale for many generations. These 
original strains are described in a previous paper (Hovanitz and 
Chang 1964). 
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Fig. 1. Diagram showing the set-up of the selection experiments. M = 
mustard, I = Isomeris, N = nasturtuim and K = Kale. 


PROCEDURE 

The larvae used in these tests were raised exclusively on one 
of the following plants: black mustard, kale, nasturtium and 
Isomeris for the number of successive generations indicated in 
the description below. 

The test procedures were the same as those described in the 
previous paper (Hovanitz and Chang, 1962). The setup, how- 
ever, was changed slightly. Four different potted plants, about 
the same size (mustard, nasturtium, kale and Isomeris) were 
placed under a wooden platform, the leaves and the stems ex- 
tending through the holes and above the surface of the platform 
as shown in fig. 1. In the test, generally more than ten middle 
sized larvae (14mm to 16mm in length) were placed in the cen- 
tral area shown by a small circle and allowed to go to the plants 
or to leave the platform. Each larva was tested 20 times. 
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THE SELECTED STRAINS 

ON BLACK MUSTARD: The first generation larvae of this strain 
had a nearly equal selection for mustard, kale and nasturtium 
(Table 1, Fig. 2) but little selection for Isomeris. The trend dur- 
ing eight generations of selection was up for mustard and down 
for nasturtium. For the first five generations, selection was down 
for kale and thereafter up. No obvious reason can be given for 
the latter result. 

On KALE: The first generation on kale (after having been on 
mustard for many generations) indicates highest selections on 
mustard (Table 2, Fig. 3). For over fourteen generations, selec- 
tions decreased for mustard from 57 percent to 25 percent but 
increased for kale from 24 percent to 55 percent; this is a com- 
plete reversal of selections for these two plants. Selections for 
nasturtium and Isomeris did not change appreciably during this 
time. 
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Fig. 2. Food plant selections by larvae of P. rapae fed black mustard. 


J. Res. Lepid. 


INDUCTION 


16 


$l 


SIYFIWOS) ` 





či 


// 


"213 p3} apdos ‘q Jo opt Aq suoMoajes yurtd poog € GI 


NOILVYINII 
Ol 6 8 S g g 


2 
Sere 
D 


GI4a 7717Y 





NOILIF TIS LNIJYJd 


T 
D 


HOVANITZ AND CHAN 


4 (1):13-21, 1965 





AZZ 6 0 č GC iL veo i 9€ GS FS EA D SZ GS Uti 
O97 d S v2 SS oz € Gi 68 DCS 86I 0 82 621 4321 
OPZ A D 8S vi y 02 6p € BE Z6 H EE T8 SEAN 
092 0 0 OS €I G Eg ie o A v8 Z GE ZOT REIH 
0972 8 0 Z G E 6 Z 12 SG E Le L6 € bo L6 446 
022 0 0 et OT G 02 Sy IS GL 6 OS 06 KE 
OpZ dl S Ieee 9 ER 8 ot le IL E IZ cS 419 
OpZ Cé: 0 ORY, 8 0 hz d G EE L9 S Ip €S KE 
O8Z Ome. 11 ve Tel ZE 6 LZ GÄR Mca cc £9 € PE 96 puz 
082 0 0 62 8 LST Së E $2 89 T 2S KU 4S1 
Leo % N % N % N % N % N 
TEOL SUON STLOWO ST WINT}INIS eN STEM pzeysny uotjereuss) 
(eveydase 
"TRA BIDLIAJO ePOISSeIg) eTey pəz oedez 
State yO aearey, Aq suoctyoejes zuejd poog ‘Z ƏqeL 
OpZ 8 0 S T'E = 0 ial SE Äre 92 8 0S ect 448 
DO € 8 DE ER pE € Ai cs LSI Zb € Së cal KE 
ER 0 0 Gal IZ LRSL EK y II ZE D Gen cot REI 
O87 aday 02 SS 92 G EZ €it 8 6T S6 ILP 922 4p 
002 0 0 DI č G 62 ER D Gr O02 G PE 69 48] 
TeIO.L % N % N % N % N jb N 
SUON STIOUIOST UINTPINIS eN ateat prejsny UoTyeTIUayH 





(erdtu edisserg) preisnui yoetq pog seder 
SIIOSTG JO gareg Aq suotjosf{es Ierd poog I xj[qey, 


18 INDUCTION J. Res. Lepid. 


ON NASTURTIUM: The second generation on nasturtium (after 
origin on kale) gave highest selections for kale and second high- 
est for nasturtium (Table 3, Fig. 4). For over eight generations, 
selections decreased for kale (from 43 percent to 17 percent) 
and increased for nasturtium (from 16 percent to 40 percent). 
Selections for Isomeris and mustard did not change apprec- 
iatively. 

On Lors: The second generation on Isomeris (after origin 
on kale) gave highest selections on kale (33 percent), second 
highest on nasturtium (30 percent) and third highest on mustard 
(25 percent) [Table 4, Fig. 5]. By the sixth generation, there had 
been an increase in selections for Isomeris (from 9 percent to 22 
percent), a decrease for kale (from 33 percent to 17 percent), 
a slight increase for mustard (25 percent to 32 percent) and only 
an enatic change for nasturtium. 
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Fig. 4. Food plant selections by larvae of P. rapae fed nasturtium. 
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DISCUSSION 

The results of these experiments indicate that food plant 
selections by a phytophagous insect are inherited and that they 
may be altered first in one direction by change of food plant and 
then in the other direction. 

It is apparent too that food plants which are not normally 
desirable (such as Isomeris) can become at least a potential 
food plant, even if not greatly desired. 

It seems likely that in a genetic sense, these strains never be- 
come homozyzous, or pure, strains. This is shown by the fact 
that a strain which by selection has been developed for a pref- 
erence toward kale can be reversed to a preference toward nas- 
turtium. It seems highly possible that chromosomal genes are 
not involved in the type of selection being considered here, but 
there is no answer to the question of what the mechanism of the 
inheritance is. Change in selection of plants during the course 
of a single generation as shown in a previous paper (Hovanitz 
and Chang 1963) is another point that must be brought into 
consideration as regards the mechanism of this effect. 

The genes obviously do not change, only the physiology and 
chemistry of the cells in the individual. This “transference of 
induced food habit” (Sladden, 1934) is a biological principle 


50 


ISOMERIS BRED 


PERCENT SELECTION 





GENERATION 


Fig. 5. Food plant selections by larvae of P. rapae fed Isomeris. 
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which is as yet not understood, either within the single gener- 
ation or between successive generations. Simple inheritance may 
not be involved. 


SUMMARY 


Four strains of Pieris rapae have been altered in their food 
plant preferences by “induction”. By this is meant that the largae 
have been induced to prefer a particular plant. The results in- 
dicate that if a larva is induced to prefer a particular plant, it’s 
“transduced” adult also prefers that plant for oviposition; this 
transduction is passed on to the next generation and to all 
subsequent generations until the trait is again induced to change. 


The four strains used in these experiments were fed on 
mustard, kale, nasturtium and Isomeris. Each of these strains 
gained a preference of the food plant on which it was fed, or at 
Jeast gained a greater preference for it than it had before the 
induced effect. 
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